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To all whom it may concern: | |

Be it known that I, JAMES B. W ESTHAVE ,,JR
in the county of Jefferson,
State of Color ado have invented a new and
Improved vacle -Grearing

power from the er ank-shaft to the driving-
wheel..

The objects and novel featuwn of the in-

vention will be fully described hereinafter,
and the scope of the patent wﬂl be mdluated_

in the appended claims.
Referenceis to be had to the aecompanymﬂ'
drawings,forming a part of this specification,

in whlch snmlar eh aracters of reference indi-

cate corresponding parts in all the views.
Figure 1 is a horizontal “section taken

| throufrh the crank-shaft and the driving
mechanism immediately connected theremth |
Fig. 2 is an elevation, partially in section, of

the same mechanism. I'ig. 3 is a front élev&-
tion of the gear-wheel containing the balls in
the teeth thereof.

through two adjacent teeth of the said wheel
and on line 4 4 in Kig. 5. Figs. 5 and 6 are

a section and an elevatlon 1espect1vely of a
single tube, the views bemﬂ‘ taken upon the

lmes 5 5 and 6 6 in Kig. 4; and Fig. 7 is a sec-
tional view showing the two ﬂ*ear-wheels hav-
ing the ball- bearmgs between their teeth, said
gear-wheels being shown as of a differ ent con-
structlon from thoqe shownin the other draw-

better illustrated thereby.

My improved form of gear- 'fifheel 18 shown'
‘herein as applied to the dllVlnﬂ‘ mechanism

of a bicycle, as, although it wﬂl be evident
1t may be used for other purposes, it lends it-

- self readily to such mechanism as a bicycle,
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where 1t 1s desirable that the friction be re-
duced to as low a point as possible,

In constructing my bicyele the cranks D
and D' are each formed integral with the cor-
1esl)ond1nn* half of the crank- shaft B. The

inner end of each half of the erank-shaft is

provided with a flange B3', which, as shown
1n the drawings, is elreular in outhne Be-
tween these flanges 1s inserted the main d1 1V-
ing-gear E, which is shown as provided with

the crank-shaft.

, of which the fol-
lowing is a full, clear, and exact description.

My mventlon relates to the driving mech-.
~ anism of bicycles, and particularly to bevel-
geared mechanism for communicating the

Fig. 41is a seetlon taken.

_!_ﬂanlc is indicated by the letter ¢'.

| cuculcu recesses centmlly loeated upon each

face thereof and. 1eeelvlnfr the flanges B’ of
 These flanges and the gear-
wheel E are ﬁrmlyseem ed tocrethel by means
of bolts C through the same. . The crank-

shaft is provided Wlth ball- be&mnﬂ‘s bof any

suitable or convenient- constructmn Fhe
framing A of the machine, exeeptmﬂ' in parts

- which WIH be described hel einafter, 1s of ﬁhe

usual construction.

One of the lower rear bmees A’ is uspd as

a receptacle for the power-transmitting shaft

M.  The forward end of this shaft is pro-
vided with a bevel- -gear I, meshing with the
bevel-gear K, mounted u pon the crank-shaft. |
The rear end of the shaft Il is connected with

the driving-wheel of the bicycle in the man-
ner usual Wlth bevel-gear-driven bicycles.
It is of course intended to use my form of
gear-wheel illustrated herein for such con-
]16(3131011 This connection, however, has not

‘been illustrated, as there is nothmﬂ* novel
therein exceptmﬂ* the application of the ball-
‘bearing between the teeth of the wheels, the
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latter bemﬂ' illustrated in the dmwmgs ac-

companying this. -

Onefaceorflank of the ‘teeth upon the bevel-
gear B is formed 511bst..—mtmlly mdml This
The re-

mainder of the toothe may be formed of any
sultable shape |

The gear K isformedin two pmts-—-—namely, |
- The teeth which

the boay F and a plate F'.
are formed in this gear also have one flank

.i extendmﬂ’ In a substantlally radial direction.
ings, as their peculiar construction may be |

In thls face of each tooth is f01med a ra-
dmlly -extending slot 7. The main part of

‘this slot is in the body F This portion of
the slot opens toward the
'f_and toward one side.

flank of the tooth
This side of the slot
is closed by the part of the tooth which is

formed upon the plate F', as clearly indi-

cated in Figs. 3 and 4. The outer side edges

of the walls of the slot are provided with in-

wardly-extending flanges f?, which narrow
the slot so that the ball f, which is inserted
therein, cannot fall out. 'The slot is longer

than the diameter of the ball, thus permlttmg
‘the ball to roll therein in a rachal dir ectmn |

The operation of the ball may be seen more

clearly by referring to Fig. 7, in which it is
shown as applied £0 W0 spur-gears E'. In
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- this case one of the gears is shown as being
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internally toothed. The operation is, how-
ever, the same whether the gear is an in-
ternal-toothed or an external-toothed wheel.

By reason of the centrifugal force generated

in revolving the wheel F? the ball ¥ will be

thrown to the outer end of the slot f'. If

will thus be brought into contact with the
face ¢’ of the tooth e while near the outer

ends of its slot.

that 1t will be brought nearer the inner end
of the slot f'. The extreme inner position of

the ball in tfle slot will occar when the tooth

Is upon the center line of the two wheels.
From this point to the point of disengage-
ment of the teeth the rotation of the ball will
carry 1t toward the outer end of the slot. By
reason of this construction the contact be-
tween the gear-teeth is a true rolling contact
withoutany sliding motion, and consequently
the friction is greatly reduced if not entirely
done away with. This form of gear-teeth is
well adapted for use in connection with bicy-
cles and other mechanism in which it is de-
sirable to do away with all of the friction
possible.

The gears surroundmﬂ‘ the erank-shaft are
"The lower half T’ of
! the shoulders thereof, and means for connect-

mclosed by a casing 1.
this casing is sepamble from the remainder,
being engaged at I* to one side thereof and at
108 opp031te side secured thereto by a spring-
catch I3, It may thusbe readily disengaged,

so as to give access to the gears for cleaning
and assembling the parts.

As the teeth upon the two
wheels mesh more deeply the ball f will be

rotated between the surfaces of the teeth, so
| Patent—

The power-transmitting shaft H is mounted '
insuitable ball-bearings & at each end thereof.

The crank D, which is on that side of thema-

chine eontalnmﬂ' the gear-wheel F and shaft
H, is curved outwardly, as shown at D? so
tha,t 1t will clear the casing and Wheel K.
This enables the body of the crank and the
foot in.pedaling to be kept near the center of

the bicycle and yet to use a bevel-gear of suit-

able size.
‘Having thus desembed my invention, I
claim as new and desire to secure by Letters

1. A gear-wheel, comprising a body having
teeth provided with approximately radial
slots open toward the adjacent tooth and also
open at one face of said body, a plate secured
upon the said face ot the body and provided

- with teeth covering one open side of each slot,

said teeth having inwardly-projecting edges
at the slots, a cross projection or stop at the
outer end of each slot, and balls held in said

| slots.

2. A gear-wheel-having a central portion of
reduced thickness forming shoulders at its
junction with the marginal portion of the
wheel, a crank-shaft made in two sections,

| each provided at its inner end with an en-

largement or flange-plate seated in the re-
duced central portion of the wheel and against

ing the shaft-sections and wheel.
JAMES B. WESTIHAVER.

Witnesses:
~ BERNARD K. MCCANN,
WM. A. BURKE.
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